Coronary vascular injury after transient coronary artery occlusion.
Microvascular function was examined in dog hearts subjected to transient coronary artery occlusion. Temporary coronary artery occlusion (15 or 30 minutes) followed by prolonged reperfusion (24 to 72 hours) was performed in dogs. Myocardial blood flow (radioactive microspheres), vascular permeability (human serum albumin uptake), and apparent vascular volume (radioactively labeled erythrocytes) were used as measures of vascular function. Myeloperoxidase was used as a measure of leukocyte uptake. Free radical formation was measured by electron spin resonance using a spin trapping agent (phenyl N-tert-butylnitrone). A 30-minute occlusion followed by reperfusion produced prolonged hyperemia, increased vascular permeability, increased apparent vascular volume, and increased leukocyte uptake. Extravasation of red blood cells and carbon black was present within the coronary artery distribution. The altered vascular function was temporally correlated with prolonged leukocyte uptake and free radical production, returning to control values only at 72 hours. A 15-minute occlusion increased vascular permeability at 24 hours, without altering myocardial blood flow or apparent vascular volume. Transmural myocardial leukocyte accumulation after a 15-minute occlusion was minimal in the absence of myocardial infarction or other histologic alterations. Active free radical formation was minimal at 24 hours, with a return of vascular permeability to control values at 48 hours. The data demonstrate prolonged dysfunction of the coronary microvasculature after a transient 30-minute occlusion of the left anterior descending coronary artery. The prolonged injury is associated temporally with leukocyte uptake and free radical formation in the presence of minimal infarction. A transient 15-minute occlusion produces a different pattern of vascular dysfunction with an abbreviated duration (24 hours), not associated with myocardial necrosis, extensive leukocyte uptake, nor prolonged free radical formation.